Patient preferences in
treatment of recurrent

singleton preterm birth

ABSTRACT

Purpose: To quantify patient prefer-
ences for administration-related attri-
butes of treatments used to reduce the
risk of recurrent singleton preterm birth
(PTB), and to identify drivers of treat-
ment adherence propensity.

Study design and methods: A
cross-sectional study was conducted
among women 18 to 44 years of age.
Respondents had to qualify into one

of three groups: 1) had a spontaneous
PTB in the past 3 years and were not
treated for it, 2) at risk of recurrent sin-
gleton PTB in the past 3 years and were
treated, and 3) pregnant at the time of
this study, were at risk, and were being
treated. A quantitative technique for
eliciting patient preferences, called
discrete choice experiment (DCE), was
performed using administration-related
treatment attributes. Respondents were
presented with hypothetical treatment
options and then asked to select an
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A landmark study demonstrated a 33% reduction

in delivery before 37 weeks of gestation in women
with a history of singleton PTB who received weekly
intramuscular injections of 17-alpha-hydroxyproges-

terone caproate (17-OHPC) compared to placebo.?

overall preferred product and a product to which they were most likely
to adhere.

Results: Overall, patients preferred treatments with faster adminis-
tration times (estimate = 1.29 [95% highest posterior density interval
=0.78-1.79]), shorter needle (1.08 [0.65-1.51]), nonvisible needle (0.96
[0.40-1.54]), and subcutaneous route of administration (0.38 [0.02-
0.81]). Lack of needle visibility (1.00 [0.51-1.54]), faster time for admin-
istration (0.65 [0.23-1.15]), and thinner (0.60 [0.25-0.97]) and shorter
injection needle (0.56 [0.17-0.94]) were observed to drive medication
adherence propensity. There were no statistically significant differences
between respondent groups.

Clinical implications: Nursing professionals play a critical role in
patient education, outcome improvement, and management regard-
ing recurrent singleton PTB. Understanding and incorporating patients’
treatment preferences into practice decisions will help empower pa-
tients and support a more patient-centric care paradigm.
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The American Congress of Obstetricians and Gynecologists (ACOG)
defines preterm birth (PTB) as the birth of a live infant between 20 and
37 weeks of gestation.! In 2015, approximately one out of every ten
infants was born preterm in the United States.?

A landmark study demonstrated a 33% reduction in delivery before
37 weeks of gestation in women with a history of singleton PTB who
received weekly intramuscular injections of 17-alpha-hydroxyproges-
terone caproate (17-OHPC) compared to placebo.3 A subcutaneous
autoinjector formulation of 17-OHPC, with comparable bioavailability
to the intramuscular injection, was recently approved by the U.S. Food
and Drug Administration (FDA).*?

To ensure treatment adherence, nurses and other healthcare profes-
sionals must consider patient preferences,® especially when they differ
from those of the providers.” Studies have reported that due to a lack
of consensus guidelines for best practices in preventing PTBs, the deci-
sion to initiate adequate, timely, and appropriate care lies in the hands
of at-risk women and their healthcare providers.® Evidence suggests
that women suffering from high-risk pregnancies feel more satisfied
with their pregnancy outcomes when they play an active role in their
medical decisions.'® Another study reported that the ability of nurses
to support these women in decision-making was the most important
contributing factor to helping them feel as though they were in con-
trol of their prenatal care.’”

In addition to understanding overall patient preferences, it is equally
important to appreciate how various routes of administration can af-
fect the likelihood of adherence to treatments. A recent study reported
that at least 10.9% of women at risk for PTB were unlikely to adhere

to their healthcare provider’s treatment recommendations.’ Research
indicates that nonadherence to parenteral treatments may be driven
by a fear of needles.!" A review article focusing on diabetic patients
concluded that a fear of injections is one of the top contributors of
nonadherence to injectable treatments, and that prescribing autoinjec-
tors may mitigate this.'" Similarly, a recent study among patients with
type 2 diabetes reported a fear of needles, associated pain, and needle
size as the most common reasons patients discontinue an injectable
medication.!?
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Given the fear of injection needles in other disease areas,'"'213 and a
recently approved subcutaneous autoinjector formulation, it is import-
ant to understand patients’ preferences for treatment attributes used
to reduce the risk of recurrent singleton PTB. Based on the compar-
ative bioavailability of currently available treatments,” this study was
designed to elicit patient preferences for administration-related treat-
ment attributes using a discrete choice experiment (DCE). The study
also aimed to identify administration-related factors that may impact
perceived patient adherence.

Methods

Study design

A cross-sectional quantitative study approved by the Institutional
Review Board at the University of Mississippi was conducted among
women using a confidential online survey. Respondents created pass-
word-protected logins to track their surveys and honoraria (reward
points). Any identifiable information was stored on an encrypted server
and never shared with researchers or sponsors. Patient demographics
collected included age, marital status, and number of PTBs.

The DCE was designed using guidelines published by the International
Society for Pharmacoeconomics and Outcomes Research.'*!® The DCE
treatment attributes were informed by properties of currently available
treatments and in consultation with clinical experts, which resulted in a
six-attribute DCE design with two levels within each attribute (Figure 1).

This design was used to simulate hypothetical treatments by imple-
menting choice model design macros developed by Kuhfeld using SAS
9.4.'°These macros enable optimization of design efficiency, correla-
tions between attribute levels, and the number of choice tasks.'” Each
survey respondent was asked to sequentially complete all 6 choice
tasks, presented in a randomized order. For each choice task, respon-
dents were asked to make two decisions:

- “Which of these is the most preferred product to reduce the risk
of preterm birth?” (assessing overall treatment preferences)

+ "Which of these products are you more likely to take exactly as
directed by your doctor (i.e. not skip a dose, not delay a dose,
etc.)?" (assessing medication adherence propensity).
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Figure 1. Choice task based on the discrete choice experiment attribute grid

i.e. not skip a dose, not delay a dose, etc?

Attribute Product A Product B
. N Medicine is injected deep into a Medicine is injected just below the
Medicine administration ) X
muscle (intramuscular) upper layers of the skin
. ) ) Actual thickness Actual thickness
Injection needle thickness is 1/4% this size is 1/4% this size
0.8 mm 0.3mm
Injection needle length b t g 1
1.5in iches 0.5in frehes
Needle visible during medicine administration Yes No, itis cgvered 5
by a plastic case
Medicine administration location Hip (upper area Back of either
of buttocks) upper arm
Time to give medicine 60 seconds 20 seconds
1. Which of these is the most preferred prod- 0 0
uct to reduce the risk of preterm birth?
2. Which of these products are you more likely
to take exactly as directed by your doctor O @)

These tasks were designed to elicit trade-offs to determine participant
preferences. Respondents were asked to assume identical efficacy,

safety, and dose for each treatment.

Sample design and data collection

Women between the ages of 18 to 44 years (adult women of child
bearing age) were recruited from an online research panel in the
United States. Participants were required to qualify into one of the fol-

lowing groups:

- women who have had a spontaneous singleton PTB pregnancy in
the past 3 years and were not pharmacologically treated for risk

reduction

- women at risk of a recurrent singleton PTB (self-reported) in the
past 3 years and were treated with 17-OHPC for risk reduction
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- women who were pregnant at the time of survey administration,
were at risk of a singleton PTB, and were being treated with 17-
OHPC for risk reduction.

These groups were representative of the currently eligible treatment
population.# Participants affiliated with pharmaceutical and medical
equipment manufacturers, contract research organizations, or market
research and advertising firms were excluded to avoid any potential
conflicts of interest.

To incorporate patient input into the DCE design and identify potential
sources of response error, three web-based cognitive interviews were
conducted among one participant from each group.'® Based on these
interviews, minor formatting and wording updates were implemented,
and a 45-minute survey was administered to participants who met the
inclusion criteria. As traditional sample size estimation methods are not
appropriate for DCEs, the method proposed by Yang et al was used,'?
and a sample size of 150 was derived.

Analysis

All data were analyzed using SAS 9.4 software. Sample characteristics
were assessed by calculating percentages or means (depending on
the level of measurement). Two hierarchical Bayesian random-ef-
fects-only models were used to evaluate data from the DCE: one for
overall treatment preferences and one for assessing self-reported
drivers of medication adherence propensity. This analysis generates
respondent-specific estimates called relative preference weights.'4%0
These values quantify the amount of implicit and explicit preference
that each survey respondent associates with each attribute level tested
in the DCE.?! Each relative preference weight is only meaningful when
compared with weights for every other attribute level.'* (Figure 2)
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Figure 2. Overall treatment preferences and drivers of medication adherence propensity

= Overall Treatment Preferences = Medication A dherence Propensity

0.8
0.6
0.4
0.2

0.0

Mean Relative Preference Weight

-02

04

-0.6

-0.8

Medicine administration  Injection needle thickness  Injection needle length Needle visible during Medicine Time to give medicine
Subcutaneous vs. IM 0.3mmyvs. 0.8 mm 05invs.1.5in medicine administration ~ administration location 20 secs vs. 60 secs
No vs. Yes Back of either
upper arm vs. hip

Note: All relative preference weights shown are for Level 2, relative to Level 1. Vertical bars around each relative preference weight denote the 95% highest
posterior density interval (HPDI). Attribute levels for which the 95% HPDI does not include 0 (solid horizontal ling), are considered statistically significant drivers of
overall treatment preference or medication adherence propensity.
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Table 1. Sample characteristics

Had a singleton .
preterm birth (< 37 At risk qf are Currently preg
. current singleton nant, at risk of a
weeks) in the past e .
preterm birth in the | recurrent singleton Total
3 years and not .
harmacologicall past3yearsand | preterm birth, and
P 2 y treated being treated (n=183)
treated
(1=70) (n=60) (n=53)
Ade 18 - 34 years 35 (50.0%) 41 (68.3%) 39 (73.6%) 115 (62.8%)
g 35 - 44 years 35 (50.0%) 19 (31.7%) 14 (26.4%) 68 (37.2%)
Non-Hispanic White 57 (81.4%) 42 (70.0%) 44 (33.0%) 143 (78.1%)
Hispanic or Latino 11 (15.7%) 12 (20%) 6 (11.3%) 29 (15.8%)
Race/ethnicity Non-Hispanic Black or African American 1(1.4%) 2 (3.3%) 2 (3.8%) 5(2.7%)
Asian or Pacific Islander 0(0.0%) 3 (5.0%) 0 (0.0%) 3(1.6%)
Others 1(1.4%) 1(1.7%) 1(1.9%) 3(1.6%)
Highest level of Less than a college degree 16 (22.9%) 22 (36.7%) 14 (26.4%) 52 (28.4%)
e d?Jcation Four-year college degree 42 (60.0%) 26 (43.3%) 28 (52.8%) 96 (52.5%)
More than a college degree 12 (17.1%) 12 (20.0%) 11 (20.8%) 35(19.1%)
Employed for wages
3 ) 43 (68.6%) 45 (75.0%) 43 (81.1%) 136 (74.3%)
Employment status | Other (self-employed, retired, 2 (31.4% 15 (25.0% 10 (18.9% 47 05.7%
out of work, etc.)
Less than $60,000 17 (24.3%) 15 (25.0%) 11 (20.8%) 43 (23.5%)
ﬁ]"c'(‘)‘r'l‘;‘('ah°”seh°'d $60,000 to less than $120,000 34 (48.6%) 35 (58.3%) 35 (66.0%) 104 (56.8%)
$120,000 or more 19 (27.1%) 10 (16.7%) 7 (13.2%) 36 (19.7%)
ey . | 0299 | @Ew | 2w | sy
Insurance status icaideA DOD, Medicare, etc.) ' 21(30.0%) 14(23.3%) 22 (31.5%) 57 (31.1%)
Both‘ ri\‘/ate aﬁd ublic in’surénce 15 (21.4%) 8(13.3%) 5(9.4%) 28 (15.3%)
. p P 45.7%) 5(8.3%) 0(0.0%) 9 (4.9%)
Uninsured
Product used in Makena® 40 (66.7%) 27 (50.9% 67 (59.3%)
most recent preg- | Compounded hydroxyprogesterone caproate 20 (33.3%) 2 49' ] o/z ) 46 (40.7%)
nancy '
Number of times given birth in the past 5 years** 9 9 ’ 9
Number of children given birth to in the past 5 years** 9 9 9 9
Number of preterm births in the past 5 years** ] 1 ] 1
Number of singleton term births in the past 5 years** ’ 1 ’ 1
V\{eek of pregnancy in which the most recent singleton preterm 978 314 074 993
birth occurred
*This group had not received pharmacological treatment for reducing their risk of preterm birth.
**\alues rounded to whole number
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Results

Sample characteristics

A total of 1,203 women belonging to at least one of the respondent
groups opted to respond to the online survey. Of these, 263 (21.9%)
met the inclusion criteria, and 204 (77.6%) completed the survey.
Twenty-one respondents were omitted from the sample for selecting
a dummy response on a question about disease symptoms. A total of
183 respondents were included for analysis (Table 1).

Overall treatment preferences

With a relative preference weight of 1.29 (95% HPDI [highest posterior
density interval] = 0.78-1.79), “time taken to give the medicine” was
the most preferred administration-related driver of overall treatment
choice; a treatment that takes 20 seconds to administer was preferred
over one that takes 60 seconds. In addition, a shorter injection needle
(0.5 inches vs. 1.5 inches) was preferred (relative preference weight =
1.08 [0.69-1.51]), and was the next most favored attribute. Lack of nee-
dle visibility while receiving the medicine was the third most preferred
attribute (relative preference weight = 0.96 [0.40-1.54]). A subcutane-
ous route of administration also was a statistically significant driver of
treatment choice (relative preference weight = 0.38 [0.02-0.81]), relative
to an intramuscular route (Table 2). No statistically significant differ-
ences were observed in mean relative preference weights between
respondent groups (a = 0.05).
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Table 2. Comparing mean relative preference weights for overall treatment preferences across respondent groups

Had a singleton [_)reterm birth Atrisk of a recurrent singleton | Currently pregnant, at risk of

(< 37 weeks) in the past s .
, preterm birth in the past arecurrent singleton preterm
3years’ and not . .
. 3 years and treated birth, and being treated
pharmacologically treated
Mean relative Mean relative Mean relative
preference 95% CI preference 95% Cl preference 95% CI
weight weight weight

Medicine administration
Subcutaneous vs. IM 047 0.35-0.59 0.35 0.21-0.48 0.31 017-044
Injection needle thickness 013 0.27-0.01 0.05 024-0.14 006 0.25-0.12
0.3 mmvs. 0.8 mm
Injection needle length i ) i
05invs. 1.5 in 1.16 094-1.37 1.02 0.79-1.26 1.06 0.8-1.32
Needle visible during medicine administration 0.90 068-112 112 0.85-138 0.83 054-112
No vs. Yes
Medicine adrinisiration location 019 0.16-0.54 019 052-015 0.14 06-0.33
Back of either upper arm vs. hip
Time to give medicine 1.34 1.07 - 161 1.30 1.04-157 121 0.92-1.49
20 secs vs. 60 secs
Note: No statistically significant differences observed between respondent groups (o = 0.05). Attributes that have 95% confidence intervals (CIs) including O (zero)
are not statistically significant drivers of overall treatment choice within that respondent group.
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Medication adherence propensity

Lack of needle visibility while receiving the medicine was the most
important self-reported driver of medication adherence propensity
(relative preference weight = 1.00 [0.51-1.54]). An injection time of 20
seconds was preferred over 60 seconds (relative preference weight =
0.65 [0.23-1.15]); this was the second most important driver. Having a
thinner injection needle (0.3 mm vs. 0.8 mm) was the third most im-
portant driver (relative preference weight = 0.60 [0.25-0.97]). Injection
needle length was the fourth most important driver, with a relative
preference weight of 0.56 (0.25-0.97), and a needle length of 0.5-inch
was preferred over 1.5-inches. (Table-3) No statistically significant dif-
ferences were observed in mean relative preference weights between
respondent groups (a = 0.05).

Clinical nursing implications
Administration-related drivers of

treatment preference

The results of this study suggest that a faster administration time,
shorter injection needle, and lack of needle visibility during admin-
istration are the most preferred administration-related attributes of
treatments used by women at risk of recurrent singleton PTB. The
administration-related attributes most preferred by respondents were
associated with subcutaneous autoinjectors. These results demon-
strated congruence with the evidence presented in studies conducted
in other disease areas,'3222324

Patient perceived administration-related drivers of
medication adherence propensity

Literature suggests that a fear of, or aversion to, needles and needle
length are key reasons for medication nonadherence to injectable
treatments.'""'? The evidence presented in this study is consistent with
these conclusions. Lack of needle visibility was the most important
driver of perceived medication adherence propensity. Other nee-
dle-specific attributes, a faster administration time, a thinner injection
needle, and a shorter injection needle, also were observed to be im-
portant drivers. Thus, attributes associated with subcutaneous autoin-
jectors have the potential to result in a positive impact on medication
adherence.
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Table 3. Comparing mean relative preference weights for medication adherence propensity across respondent groups

Had a singleton [_)reterm birth Atrisk of a recurrent singleton | Currently pregnant, at risk of
(< 37 weeks) in the past s .
preterm birth in the past arecurrent singleton preterm
3years and not : -
. 3 years and treated birth, and being treated
pharmacologically treated
Mean relative Mean relative Mean relative
preference 95% CI preference 95% Cl preference 95% Cl
weight weight weight

Medicine administration
Subcutaneous vs. IM 0.24 0.1-0.39 0.16 002-03 0.09 -0.04-0.22
Injection needle thickness 059 043-0.75 061 043-08 0.60 041-078
0.3 mmvs. 0.8 mm
Injection needle length i ) i
05invs. 15 in 0.58 0.27-0.88 0.62 0.31-0.93 0.48 0.18-0.77
Needle visible during medicine administration 0.95 072-118 109 0.84-134 0.97 069-126
No vs. Yes
ity 0.26 -0.07-0.58 0.18 -0.18-0.54 -0.32 -0.74-0.1
Back of either upper arm vs. hip
Time to give medicing 0,69 032-1.05 0.60 027 - 0.94 067 03-1.03
20 secs vs. 60 secs
Note: No statistically significant differences observed between respondent groups (o = 0.05). Attributes that have 95% confidence intervals (Cls) including O (zero)
are not statistically significant drivers of overall treatment choice within that respondent group.
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Women at risk of a recurrent

singleton preterm birth were

more likely to prefer treatments
that are faster to administer
and have a shorter, nonvisible

needle.
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Limitations

A convenience sample of patients was used because of feasibility
constraints, which may have resulted in confounding due to unob-
served factors. Also, while decisions made in a DCE are comparable to
real-world decision making, they do not capture the influence of other
factors, such a support network, patient-healthcare provider relation-
ships, prior treatment history, and comorbidities; none of these factors
were accounted for in this study. In addition, out of concern for poten-
tial respondent burden, the order of the attributes within each hypo-
thetical treatment in the DCE was not changed. While this may have led
to some order effects, the results do not support this hypothesis.

Conclusion and significance

PTB is one of the most common causes of perinatal morbidity and
mortality in developed countries.?> 17-OHPC has been FDA approved
as a treatment for women with a singleton pregnancy who have a his-
tory of singleton spontaneous PTB to reduce the risk for recurrent PTB.
Until recently, treatment with 17-OHPC required intramuscular injec-
tions at weekly intervals. Findings from several studies suggest that fear
of injection needles is a leading factor in nonadherence to treatments
that involve scheduled injections. Respondents to this study survey
reported a preference for an injection option that was faster, used a
shorter needle that could not be seen during injection, and that was
administered via the subcutaneous route. They indicated they would
be more likely to adhere to treatment when these injection attributes
were present.

As the healthcare provider that who women often see regularly for
prenatal care, advanced practice registered nurses (APRNs) have a piv-
otal role in the education, management, and outcome improvement
of patients at risk for recurrent PTB.2627 Because of the temporal criti-
cality of PTB, APRNs can make an immediate and tangible difference in
maternal-fetal outcomes. Being cognizant of patients’ preferences and
incorporating them into PTB management strategies has the potential
to promote better adherence to therapy and lead to better prenatal
outcomes.
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injections, and this may have a

positive impact on medication

adherence.

58

MAY 2018_WH-7.indd 58

June 2018

Women's Healthcare

NPWOMENSHEALTHCARE.cOom

5/21/18 12:01 PM



NPWOMENSHEALTHCARE.cOM June 2018 Women's Healthcare 59

MAY 2018_WH-7.indd 59 5/21/18 12:01 PM



18.

19.

20.

22.

23.

24.

25.

26.

27.

Beatty PC, Willis GB. Research synthesis: The practice of cogni-
tive interviewing. Pub Opin Q. 2007;71(2):287-311.

Yang JC, Johnson FR, Kilambi V, Mohamed AF. Sample size and
utility-difference precision in discrete-choice experiments: A
meta-simulation approach. J Choice Modelling. 2015;16:50-57.
Regier DA, Ryan M, Phimister E, Marra CA. Bayesian and classical
estimation of mixed logit: An application to genetic testing. J
Health Econ. 2009;28(3):598-610.

. Gonzalez JM, Craig BM, Mihlbacher AC. Choice defines value:

Using discrete-choice experiments to understand and inform
health care decisions. ISPOR Connections. 2013. ispor.org/news/
articles/March-April13/choice-defines-value.asp

Berard L, Cameron B, Woo V. Pen Needle preference in a popu-
lation of Canadians with diabetes: Results from a recent patient
survey. Can J Diabetes. 2015;39(3):206-209.

Schwartz S, Hassman D, Shelmet J, et al. A multicenter, open-la-
bel, randomized, two-period crossover trial comparing glycemic
control, satisfaction, and preference achieved with a 31 gauge
X 6 mm needle versus a 29 gauge x 12.7 mm needle in obese
patients with diabetes mellitus. Clin Ther. 2004,26(10):1663-1678.
Siegmund T, Blankenfeld H, Schumm-Draeger PM. Comparison
of usability and patient preference for insulin pen needles pro-
duced with different production techniques: “Thin-wall” needles
compared to “regular-wall" needles: An open-label study. Diabe-
tes Technol Ther. 2009;11(8):523-528.

Goldenberg RL, Rouse DJ. Prevention of premature birth. New
Engl J Med. 1998;339(5):313-320.

Weiss N. Gonadotrophin products: Empowering patients to
choose the product that meets their needs. Reprod BioMed On-
line. 2007;15(1):31-37.

World Health Organization. WHO Recommendations on Interven-
tions to Improve Preterm Birth Outcomes. Geneva, Switzerland:
World Health Organization. 2015. apps.who.int/iris/bitstream/
handle/10665/183037/9789241508988_eng.pdf?sequence=1

60 June 2018 Women's Healthcare

MAY 2018_WH-7.indd 60

NPWOMENSHEALTHCARE.cOom

5/21/18 12:01 PM



